Average allozyme heterozygosity in vertebrates correlates with Ka/Ks measured in the human-mouse lineage.
It is well established that different allozyme proteins vary in heterozygosity in averages made over large numbers of species. For example, the enzyme 6-phosphogluconate dehydrogenase has a much higher average heterozygosity than glutamate dehydrogenase. Allozyme data alone provide insufficient power to determine the evolutionary cause of such a difference. Many studies have now been carried out on the DNA sequences coding for allozymes. These have identified diverse selective and nonselective causes of polymorphisms at individual loci. However the studies are mainly in a small number of model species; thus, it is difficult to identify from these DNA studies specific causes of global average heterozygosity differences among allozyme proteins. Here we demonstrate that estimates of average heterozygosity for 37 allozyme proteins in vertebrates correlate positively with Ka and Ka/Ks but not with Ks, measured in the human-mouse lineage. The values of Ka/Ks are less than 0.25, and Ka/Ks is negatively correlated with subunit number (quaternary structure), a measure of structural constraint. Proteins with lower levels of constraint have higher values of both Ka/Ks and heterozygosity. These results better support the hypothesis that differences in average allozyme diversity between proteins are more closely related to differences in the level of purifying selection than to differences in the underlying mutation rate or level of positive selection.